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Attachment 1 contains information on the fblloving aspects of steel 
development in the US^: vacuimi process steel, mechanical testing, ai i 
development . y 

Soviet development in the field of iron making is discussed in attachment z 
vhich contains information on the following subjects: blast furnaces, con- 
tinuous casting, and tin coating* J 
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Vacuum process Steel , 

There appear to be major developments in both vacuum melting and vacuum 
casting in .ussia. Probably the greatest development is in vacuum casting 

Installations vdtli capacities up to 30 tons each are Sf 
operation in Russia for the production of silicon transformer steels and aircraft 
grade steels. These all appear to be simple ladle de-gassing processes and 
apparently they are convinced of the merit of such treatments* 
the total steel wei^t vacuuBh-trcated annually is 200,000 tons* It is well 
known that Samar in has been active in tliis field and. consequently there has been 
a large amount of research work carried out in the Baikov Institute, and probably 
the largest tonnage of steel made is of silicon transformed steel* Both at the 
Baikov Institute and at Tsniichermet there are arc vacuum melting units of 22’' dia* 
where the major interest lias been in the production of ball bearing steels* Both 
of these Institutes claim to have demonstrated the superiority of vacuun^melte 
steel for this a plication, but comneroial production could not 

yet be justified commercially* The steels used are 1^. C Cr, iivith an addition 
of 3i, In for large bearing sizes* ..t Tsniichermet they have arrangements 

where steels are made and processed for sale and certainly soine of this steel has 
been made into bearings. Ifo results were available* 

2, l echanical Testing * 

Research relating to liigli temperature tests in tensile machines and to 
creep tests is probably being conducted at the Moscow Aviation Institute. The 
interests of Tsniichermet on the other hand are predominj 
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In contrast, the interests at tiie Baikov Institute are plainly connected 
with Mickel, titanium and niobium base alloys. Here there apiears 
to be a lar^e amount of v/ork on binar: and ternary alloy systeijs and 
a lot of the creep testing v/ork was of a sorting nature using the 
centrifugal test machine designed by .rrofessor j'omilov. Apart from 
the.je creep machines all the other creep machines were of the standard 
high sensitivity type 



f there ai-e only 800 to 1000 creep 

machines in Russia. There were approximately 150 creep machines both 
at Tsniichermet and the Baikov Institute. The ::ajority of these v/ere 
for operating tei.iperatures up to 850 to 900^0 but there v/ea?e 
three special machines for use at 1200^0. more of 

these high teri^^erature machine b v/ere under construction. 

There ax^peared to be quite a large amount of fatigue testing using 
large pulsating Liachines v/hich v/ere of 100(-15), 200(^50) and 600(-75) 
tons capacity. On these naoiiines high temperature furnaces could be 
installed for high temperature operation. There wras one machine of 
30 tons capacity where the complete macliine was enclosed in a furnace* 

It is of interest that all these Liachines were manufactured by Sohopper 
of Leipzig. 

3. Alloy Development 

As mentioned above there is a lot of work being done on nickel 
base precipitation hardening alloys and this work extends to detailed 
studies of the mechanism. 
developed electron microscope techniques 

Similar stages were also being made of teiupering x:)rocesscs in alloy 
steels. ^^^^^^m^Irofessor 

was using a coiobination of tecliniques such as hot hardness and 
centrifugal fatigue testing to obtain preliminary information on a very 
extensive range of alloys. 

There appeared to be considera 'le interest in the pavder 

SECRET /metallurgy 
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metallurgy of titanium aincl the main object of this ai^'peared to be to 
use the product from the electrolytic extraction process which is 
operating on a pilot scale at Tsniichermet* The scale is large 
enough to produce sintered billets 400 j-in in diameter from "v/hich 
sheet and other products were being produced in their own factory. 

electrolytic processes v/ould compare favourably r/ith' 

the hroll process. 

they had to maJce 
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steels of the Annco 17/7 type v/ithout success. Apparently the trouble 
YfSiS due to lack of reproducibility in tensile properties. 

the subject alloy development the relative 

cost of alloying elements is different , making molybdenum extremely 
expensive, fuite a lot of ^^^|i/ork is therefore aimed at producing 
substitute alloy steels utilising tungsten and vanadium to a large 
extent and reducing molybdenum and cobalt. 
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(a) None are fully automatic* Automation ia employed "but no 

f\rnaces could be considered 75 /- automatic. The fully automatio 
blast fui’nace^ i.e. one vvhioh will operate Itself entirely > is a>iBe 
way off, but consicleraDle efforts in this direction are being made I 

(i) on the instrumentation aide by TSLA (The Central Body for 

Autcmation) , and 

(ii) on the process side by ToNIICHEidijiT (Central Besearoh 
Institute for Ferrous ifetallurgy). 

Though scale^ar operation haa oeen made fully automatic at 
the Kuznetsk Metallurgical Plant ^ it is probable that in future 
Works a different system of charging will be adopted. This will 
be easier to make fully automatic. A conveyor / aklj system is 


being consiaered. 

(b) Furnace opei'ations at the Orsk Khalilovo Works present 

difficulties due to the higiUy siliceoxis and high gangue nature of 
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(c) i 3 not enough e.^perience on tlie use of oxygonateff 

blast for s^eel-raaking production to be aule to say v^iethor a 

oxygen content led to a 25^- production increase* The testa 
at Nova Tula, iwhere some tests were made, are not realty appUoaole 
to moaern practice because of the small size of the furnace and the 
poor (quality of the raw materials* At this nVorks, however, 
ferroHMn^nese production has doubled by the use of a 32/® oxygen 
content* This large increase is, however, undoubtedly due to the 
beneficial action of oxygenation on cok« rate. There is no 
reason to expect such figures for steel-Hoaking pig iron production. 

In tests on the la-ge furnace at the Nlzhne-Tagil Oombt n e, 

2 A,. was the hignest oxygenation achieved and this gave a produotlvlly 
increase of the order of for steel makiiig iron. 

In general, 

maifeanese mi^iht ^e increased by 23 /« with a 25/^ oxygen content but 
tills figure was too high for ordinary pig iron. 

A 1719 blast furnace is in operation at Krlvol Hog. 

utilisation figure equal to C«7 oould bo 
(mnsidered as reasonaole for "Southern practice**! thus a 1719 ^ 
blast fum oe should give a daily produj tion of 2430 tons. | 
^^^^^^^however, that better figures would very likoiy e 
be ob'»‘ained. For instance , at Chelyabinsk, another fuimce of 
equal capacity will shortly oe blown in and producUon from this 
furnace is estimo' ted at 263 O tons per day. 

Top blowing processes at TSLA are described in "wTAL 1957 > 

No. 8 , pages 693 - 700 
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These top blowing processes have been adopted at the Betrovskii and 
Krivoi iiog V/orks. 

the convertor shop at the Qrsk Khalilovo 
Plant used bessemer converters. 
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Ciontinuous Casting 

(a) A new lar^ie plant is liuUding at Stalino in the Itonbas. 

new project for a 230 ton continuous' 
casting have an 8**stran«i 
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(c) Soviet industry is liiainly interested in continuous castin 

because of the rapid expansion of the Soviet steel industry* j 
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econanies ln a rapidly expanding industry could 
ue effected by the saving of primary mill onstruction due to^ 
introduction of continuous castings 
continuous oast<Jig was far more flexible than conventional meth^ 


50X1 -HUM 


50X1 -HUM 


50X1 -HUM 


given the present rate of research and development enough experience 
wiU have oeen accumulated by 1962 for a decision to be made as to 
whether primary rolling ooula safely be dDandoned in favour of 
continuous casting techniques* 

'Jin Coating 

bin was relatively plentiful 

in was expensive i hence 

the need to economise in its use* From 
^^^^^^^^^^^^^^^^^^Vambiguities betw'^en relative plenly and 

I ^ 

tin might oe caused oy the desire of the State to have large 
quantities availaule for ejp ort* 
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